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INTRODUCTION 

Interest in the further development of water resources for various 
uses in the Holland and Black river basins has prompted the 
preparation of this comprehensive inventory study of the quality and 
availability of surface and ground waters in the area. The expected 
increases in urban and rural residential populations, and the 
expansion of agriculture and industry will place significant demands 
on the water resources in the area. Consequently, this report is 
intended to provide the basic hydrologic data on which rational 
planning for such development can proceed in the interest of 
protecting water resources for beneficial and continued uses. 

The inventory study in the Holland and Black river basins began in 
1976 and proceeded for three years, with major field work undertaken 
in 1977 and 1978. Field investigations were directed especially to 
determining surface and ground-water quality throughout the area. 

The report deals with the occurrence, distribution, quantity, 
quality and use of surface and ground waters. The report addresses 
general hydrologic conditions in the study area and does not attempt 
to address in detail specific situations or local issues. Topics in 
the report are presented as maps, graphs and tables, with 
accompanying explanatory notes, on a set of seven sheets: 



Sheet 1 : 
Sheet 2: 

Sheet 3 
Sheet 4 
Sheet 5 
Sheet 6 
Sheet 7 



Climate and Physical Setting 

Locations of Selected Water Wells and Logs of Test 

Holes 

Availability of Ground Water 

Quality of Ground Water 

Surf ace-Water Hydrology 

Quality of Surface Waters, 1977 

Water Resources Management 
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SUMMARY 

The study area covers about 404 square miles (1046 square 
kilometres) and is bounded on the north by Lake Simcoe and on the 
south by the Oak Ridges Moraine. The tributary basins of the study 
area are: 

Holland River basin (230 square miles or 596 square 

kilometres) 
Black River basin (129 square miles or 334 square 

kilometres) 
Maskinonge River basin (21 square miles or 54 square 

kilometres) 
Small sub-basins draining 
directly to Lake Simcoe (24 square miles or 62 square 

kilometres) 

Surficial overburden materials in the basin consist mainly of 
lacustrine, glacial -outwash, fluvial and glacial (till) deposits of 
Wisconsinan age. Overburden deposits vary from 100 to 700 feet (30 
to 213 metres) in thickness. Bedrock in the basin consists of 
limestone and shale of Ordovician age. Bedrock surface elevations 
range from about 360 to 700 feet (110 to 213 metres) above mean sea 
level . 

The Holland and Black river basins (alternatively termed as "the 
basin") are located in the Simcoe and Kawartha Lakes climatic 



region. The Oak Ridges meteorological station is considered 
representative of local climatic conditions in the study area (Sheet 
1). The seven-year (1970-1976) average annual streamflow of nine 
inches (23 centimetres) accounts for about 29 percent of the annual 
precipitation of 31 inches (79 centimetres) in both the Holland and 
Black river basins. The remaining 71 percent is attributed to 
losses primarly through evapotranspi ration (22 inches or 56 
centimetres). Average annual base flow, estimated from daily 
streamflows exceeded 60 percent of the time, is about three inches 
(8 centimetres), or approximately 10 percent of the average annual 
precipitation. 

Hydrogeologic interpretations have been based on data obtained from 
water well records on file with the Ontario Ministry of the 
Environment, on documented studies of municipal ground-water 
availability, and on results of drilling of five test holes by the 
Ministry in 1977. Most wells in the basin are drilled or bored in 
overburden and usually satisfy domestic water supply requirements 
(Sheet 2). Large-capacity wells satisfy municipal needs of a number 
of basin comnunities. Bedrock is usually not a good aquifer 
anywhere in the basin. 

Seven overburden aquifer complexes have been mapped in the basin 
(Sheet 3): 

1. the Oak Ridges Aquifer Complex 

2. the Kame-Outwash Complex 

3. the Algonquin Aquifer Complex 

4. The Schomberg Aquifer Complex 

5. The Holt Aquifer Complex 

6. The Alliston Aquifer Complex 

7. The Mount Albert Aquifer Complex 

Each complex usually consists of discrete aquifers that are related 
with respect to time and place of deposition of the sands and/or 
gravels that form the individual aquifers. The aquifers represent 
the most permeable materials and are separated by less permeable, 
fine-grained deposits. 



Aquifers in the Oak Ridges Aquifer Complex and the Kame-Outwash 
Complex in the southern part of the basin, and aquifers in the 
Algonquin Aquifer Complex in the northeastern section, are the major 
water-bearing formations at elevations above 700 feet (213 metres). 
Estimated yields from wells in these complexes adequately support 
domestic water requirements. Higher yields are common from the Oak 
Ridges Aquifer Complex along the southern boundary of the basin 
where a number of wells have estimated yields of up to 300 gallons 
per minute (23 litres per second). 

The Schomberg Aquifer Complex in the west and the Holt Aquifer 
Complex in the east consist of formations of buried sands and 
gravels at elevations generally between 680 and 810 feet (207 to 247 
metres). Individual well yields in these complexes are variable and 
range up to about 500 gallons per minute (38 litres per second). 

The Alliston and Mount Albert aquifer complexes contain major 
water-bearing formations at elevations between approximately 360 and 
730 feet (110 to 223 metres). Estimated yields of wells in the 
Alliston Aquifer Complex are generally high. Yields of up to 1200 
gallons per minute (91 litres per second) are characteristic of 
municipal wells in this complex serving the towns of Aurora and 
Newmarket. Yields of wells in the Mount Albert Aquifer Complex are 
more moderate and range up to about 600 gallons per minute (45 
litres per second). 

Horizontal ground-water movement in the basin is generally in a 
northerly direction towards Lake Simcoe, with deflections locally 
towards the main streams. Vertical movement of ground water 
throughout most of the basin is downward. In the Holland Marsh and 
in the low flats of the Black River, ground-water movement is upward 
as evidenced by numerous flowing wells in these areas. 

Ground-water levels in the basin indicate normal patterns of 
seasonal change; lows in summer and fall and peaks in the spring. 
Water levels in wells generally fluctuate between 5 to 1 5 feet (1.5 
to 4.6 metres) annually. 



Most ground water is of calcium-bicarbonate type and is generally 
very hard and highly mineralized (Sheet 4) . Total dissolved solids 
and iron contents often exceed drinking water objectives. Chloride 
and sulphate concentrations in ground water are generally lower than 
the objectives. 

Some nitrate levels also exceed the 10 mg/L drinking water objective 
and levels up to 50 mg/L are found in shallow wells in the 
north-central section of the basin, especially in the Black River 
basin north and east of Newmarket. Bacterial quality of ground 
water in some shallow wells is poor. Ground water is generally low 
in trace metals and free from polychlori nated biphenyls (PCB) and 
pesticides. 

In 1977, there were three streamflow gauging stations in the area 
with just over 10 years of continuous streamflow data - on the Black 
River at Sutton (02EC012), on the East Branch, Holland River at 
Holland Landing (Q2EC009), and on the Holland River near Schomberg 
(02EC010) {Sheet 5). The relatively short duration of the data 
indicates only small variations in annual streamflows. 

Mean annual discharges (1971-1976) in the Black River at Sutton and 
in the East Branch, Holland River at Holland Landing are 82.8 cfs 
and 43.9 cfs (2.3 and 1.2 cubic metres per second - cms), 
respectively. These are equivalent to depths of 8.7 inches and 8.9 
inches (22.1 and 22.6 centimetres) of water, respectively, spread 
over areas upstream of the respective gauging stations. The 
combined mean annual discharge (1971-1976) from sewage treatment 
plants (STP) at Aurora and Newmarket is estimated to be 6.9 cfs (0.2 
cms), or about 15 percent of the mean annual discharge in the East 
Branch, Holland River at Holland Landing. 

Low flows from the study area into Lake Simcoe, as estimated from 
daily discharges exceeded 90 percent of the time, are about 33 cfs 
or 0.08 cfs per square mile (0.93 cms or .001 cms per square 
kilometre). Individual contributions are 6 cfs (0.17 cms) from the 
Holland, 15 cfs (0.42 cms) from the Black and 2 cfs (0.06 cms) from 
the Maskinonge and other small basins. Annual maximum daily 
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discharges, with an average recurrence interval of 2.33 years, range 
between 7.8 and 10.1 cfs per square mile (0.09 and 0.11 cms per 
square kilometre) ; with an average recurrence interval of 50 years, 
the range is between 23.3 and 35.4 cfs per square mile (0.25 and 
0.39 cms per square kilometre). 

Annual minimum daily discharges measured at gauging stations on the 
Holland, East Branch, Holland and Black rivers are 0.017, 0.052 and 
0.033 cfs per square mile (0.0002, 0.0006 and 0.0004 cms per square 
kilometre), respectively. 

The surface-water quality in the Holland and Black river basins was 
determined from data gathered at the 18 Provincial Water Quality 
Network stations. The long-term data were supplemented with data 
collected during a synoptic water quality survey (June and July 
1977) covering 70 locations in the study area (Sheet 6). 

The general surface-water quality shows large fluctuations from year 
to year, but annual trends for the individual periods of record are 
not readily apparent. This general water quality is reflected by a 
combination of six water quality parameters (total coliforms, total 
phosphorus, nitrate, B0D 5 , total solids, turbidity). The Holland 
and East Branch, Holland rivers are relatively poorer in water 
quality than the Black River; however, the headwaters in the 
southern parts of the Holland basin are of relatively better quality 
than downstream waters, and are of comparable quality to waters 
throughout the Black River basin. 

Water quality parameters are generally within their provincial 
objectives, except for iron, total dissolved solids, colour, and 
several bacterial, trace metal and organic parameters which exceed 
the objectives at some locations. 

The bacterial quality of waters is of significant concern in the 
vicinity of urban areas, notably around Aurora, Newmarket and 
Schomberg, where total coliforms exceed their respective objectives. 
High bacterial levels attributed to animal sources are also evident 
at many locations throughout the study area. 



Analyses for eight metals (zinc, chromium, copper, lead, nickel, 
cadmium, arsenic and mercury) in unfiltered samples indicate that 
zinc and chromium are the only two metals that consistently exceed 
the objectives at the stations downstream of Aurora. 

Analyses for 16 organochlorine insecticides, 7 triazine herbicides 
and 3 industrial organochlorines in water indicate their absence in 
the Black and Maskinonge river basins. DDT, metabolites of DDT, and 
dieldrin were detected in some water samples from the Holland River 
basin; in some cases these concentrations exceeded the objectives. 
The occurrence of organochlorine insecticides are attributed to 
their past uses in the basin and their long-term persistence in 
soils and river sediments. 

Endosulfan was detected at all sampled locations in thejHolland 
River basin and in all cases the total concentrations exceeded the 
provincial objective. While ethion comprised 80 percent of the 
organophosphorus insecticide residues, a total of nine residue types 
were present in the organic soils of the Holland Marsh. 

Excluding irrigation, the estimated total water use in 1977 in the 
basin was 8 million gallons per day (36.4 million litres per day), 
with 6.8 million gallons per day (30.9 million litres per day) 
withdrawn from ground-water sources (Sheet 7) . Irrigation is known 
to be a significant withdrawal use during the market gardening 
season; over 10 million gallons per day (45.5 million litres per 
day) were authorized for withdrawal for market garden, golf course 
and turf-sod irrigation. The most concentrated area of irrigation 
is the Holland Marsh. 

Sixty percent of the 1977 basin population of 80,000 persons was 
served by public water supply systems, which in 1977 delivered 4.6 
million gallons of water per day (20.9 million litres per day). An 
estimated 1.2 million gallons per day (5.5 million litres per day) 
was withdrawn through private systems to supply the remaining 40 
percent of the basin population. Approximately 2.2 million gallons 
per day (10 million litres per day) were withdrawn for industrial 
and commercial purposes. 
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Impoundments associated with recreation uses in the headwater stream 
areas are prevalent on the Oak Ridges Moraine. These impoundments 
have been linked to a number of downstream surface-water 
interference cases. 

The availability of ground water for future development, the poor 
quality of surface and ground waters locally, and the potential 
effects of the elimination of the STP discharges into the East 
Branch, Holland River at Aurora and Newmarket are prominent water 
management issues in the Holland and Black river basins. 

While variable in quality, ground water in the Holland and Black 
river basins adequately supports water supplies for both private 
domestic and large municipal and industrial water systems. Most 
municipalities in the basin rely on ground water for commmunity 
systems and future planning indicates continued interest in further 
development of ground water. The aquifer complexes in the basin are 
capable of moderate to high water yields, and the area in the 
vicinity of the towns of Aurora and Newmarket is heavily committed 
to high-capacity wells, most of which draw water from deep 
aquifers. These two communities make up the high-growth area in the 
basin where the future development of ground water for municipal 
supplies will be important. 

A significant water management goal for surface waters of the 
Holland and Black river basins is maintaining and enhancing water 
quality in general. Improvements in water quality in the future are 
necessary to ensure the availability of surface water for a wide 
range of possible future uses. Methods of improving surface-water 
quality include discouraging the construction of on-stream ponds, 
especially in headwater areas, and improving controls on 
agricultural runoff. As well, the elimination of the Aurora and 
Newmarket STP discharges will improve surface-water quality in the 
downstream reach of the East Branch, Holland River. At the same 
time, it is estimated that elimination of the STP discharges will 
result in about a 15 percent reduction in the mean annual discharge 



in the East Branch, Holland River at the Holland Landing streamflow 
gauge, and monthly flows may be reduced by up to 44 percent during 
the sunnier. While the exact effects of this reduction are not 
known, it is anticipated that if any problems arise they will likely 
relate mainly to local , in-place aesthetic and recreational 
interests. 



HOLLAND AND BLACK - SHEET 1 
CLIMATE AND PHYSICAL SETTING 



GENERAL SURFICIAL GEOLOGY 
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Alluvial deposits: stratified silt, sand, gravel 
Swamp deposits: peat and muck 

Aeolian deposits: silt and sand 

PLEISTOCENE 

Beach and bar deposits: mainly gravel 

Coarse - grained lacustrine and pond deposits: 
5a) sand -Schomberg pond deposits 
5b) sand- Lake Algonquin deposits 

Fine-grained lacustrine deposits: mainly stratified 
to varved silt and clay -Schomberg pond deposits 

Fluvial deposits: silt, sand, minor gravel 
Outwash deposits: stratified sand and gravel 
Glacial deposits: (undifferentiated) clayey to sandy silt till 
Overburden thickness contour; interval 100 feet 
Overburden thickness (feet) 



BEDROCK GEOLOGY AND TOPOGRAPHY 
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Georgian Bay Formation: alternating shale and limestone 

Whitby Formation: shale 

Lindsay Formation: limestone 

Verulam Formation: limestone, minor shale 

Bedrock surface elevation contour; interval 50 feet 

Elevation of top of rock (feet) 



Note: The bedrock geology is shown as mapped by others 
and formation contacts have not been adjusted 
to reflect the bedrock contours determined from 
the water well records. 




PHYSICAL SETTING AND GEOLOGY 

The study area covers about 404 square miles and is bounded in the north by 
Lake Simcoe and in the south by the Oak Ridges Moraine. The main tributary 
basins are the Holland River basin (230 square miles) and the Black River basin 
(1 29 square miles), and both flow into Lake Simcoe. 

A distinctive topographic feature in the area is the Oak Ridges Moraine, which 
forms the height of land at the southern boundary. Elevation of the Moraine in 
places is as much as 1 200 feet above mean sea level, or about 500 feet above the 
mean water level of Lake Simcoe (elevation 718 feet). The Moraine contains 
numerous small lakes and closed depressions or kettles, of which Musselman 
Lake, at an elevation of 1 066 feet, is the largest. 

Large areas of swamp occur in the northern parts of the basin. The best known 
area, the "Holland Marsh" is the reclaimed flood plain of the Holland River and is 
used extensively for market gardening. 

Surficial overburden materials consist of deposits related to the late Wiscon- 
sinan ice age. Lacustrine deposits are generally abundant on the surface, varying 
from fine-grained deposits of clay, silt and silty sand to coarse-grained sand and 
beach and bar gravels. Glacial outwash and fluvial deposits are dominant along 
the southern and eastern periphery of the study area, while large areas of till occur 
along the north-south axis in the central part. 

Overburden thickness increases from less than 100 feet at the northeastern 
corner of the basin to more than 700 feet in the area south of Happy Valley. 
Overburden deposits along the southern boundary in the Oak Ridges Moraine 
area are commonly more than 400 feet thick. 

Bedrock in the basin consists of limestones and shales of Ordovician age. The 
bedrock topography displays a prominent depression which generally follows the 
trend of the Holland River valley. Bedrock surface elevations in the depression 
range between 300 and 400 feet. A prominent bedrock high south of Aurora at 
the southern basin boundary has a local relief of up to 200 feet above the 
adjoining valley. 



AVERAGE ANNUAL WATER BUDGET 



Average annual streamflows (R) account for about 29% of the average annual 
precipitation (P) in both the Holland and Black river basins; about 71% of the 
precipitation is lost through evapotranspiration and other water losses (ET)'. 
Streamflow measurements were obtained from gauging stations on the East 
Branch, Holland River at Holland Landing (gauging station 02EC009) and on the 
Black River at Sutton (gauging station 02EC012), for which a complete set of 
current (1970-1976) streamflow records were available. Precipitation measure- 
ments were obtained from the meteorological station at Oak Ridges for the same 
7-year period. The following 7-year average (1970-1 976) water budget equation 
applies for both the Holland and Black basins: 
P = R + ET' 
31" = 9" + 22" 

The 7-year average precipitation for the Oak Ridges station is slightly less than 
the 30-year normal of 32.2 inches. Also, approximately 15% of the average 
annual runoff of 9 inches measured at the Holland landing gauge (02EC009) 
consists of effluent discharges from Aurora and Newmarket sewage treatment 
plants. 

'ET is the difference between precipitation (P) and runoff (R). It represents water losses, 
of which the main components are considered to be evaporation and transpiration (ET). 
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Meteorological station and number 

The Oak Ridges meteorological station which, for purposes of this 
report, is considered representative of basin climatic conditions. 

Contour of ground elevation; interval 1 00 feet 
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SUMMARY OF METEOROLOGICAL STATIONS 















PERIOD OF RECORD 


DATA ON RECORD 
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LAT. 


LONG. 


AS OF 1977 
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Precipi- Rate of 


NAME 


NUMBER 


* 


' 


8 


' 


Start 


End 


Temperature 


tation Rainfall 


Bradford Springdale 


6150867 


44 


02 


79 


37 


1966 


Active 


X 


X 


Bruce's Mill 


615J026 


44 


00 


79 


20 


1968 


Active 




X 


Cold Creek 


6151750 


43 


55 


79 


42 


1961 


Active 




X 


Oak Ridges 


6155722 


43 


58 


79 


28 


1918 


Active 


X 


X 


Stouffville 


61 58080 


44 


00 


79 


16 


1960 


Active 




X X 


Stouffville Bluegrass 


61 58082 


44 


00 


79 


12 


1967 


Active 




X 


Sharon 


6157685 


44 


06 


79 


27 


1959 


Active 




X 


Wilcox Lake 


6159510 


43 


57 


79 


26 


1960 


Active 




X X 



Note: Meteorological stations that have operated intermittently in the past but were not in operation in 1977 are not listed. 



CLIMATE 

The Holland and Black river basins are located in the Simcoe and Kawartha 
Lakes Climatic Region as delineated by Brown et al (1968). The following are 
representative statistics for this region: 

Mean annual temperature 

Extreme low temperature 

Extreme high temperature 

Mean annual precipitation 

Mean annual snowfall 

Mean annual evapotranspiration 

Mean annual length of growing season 
Range of growing season 

For purposes of this study, the Oak Ridges meteorological station is considered 
representative of local climatic conditions in the basin. This station has a long and 
consistent period of record in comparison with all other stations in and around the 
basin. The following statistics are derived from the Oak Ridges station: 

Mean daily temperature 44.4°F 

Mean daily maximum temperature 52.9°F 

Mean daily minimum temperature 35.8° F 

Mean annual precipitation 32.2 inches 



43°F 
-42 °F 
104°F 
32 inches 
70 inches 
22 inches 

1 95 days 

April 18 to October 28 



TEMPERATURE AND PRECIPITATION NORMALS 
OAK RIDGES METEOROLOGICAL STATION 







Data; 1941-1970 


80 


■ Mean daily maximum ■^/"'V 


60 


7r- 


\ 




Mean daily^/ / / 

/// 


\\\ 


40 


■ /// 


^ 




J ? 1 Mean daily 

// 


AW 

minimum \\ 


20 


i ■ ■ i i i ■ 


\ 

• 
i . i i i 



5 •— 



J FMAMJJASOND 
Month 



I 2 

o 

E 



Mean annual precipitation = 32.2 in 



Data: 1 941 - 1 970 
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METRIC CONVERSION FACTORS 
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CLIMATE AND PHYSICAL SETTING 
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NOTES 



Hydrogeologic information has been derived from logs of selected water wells 
shown on this map and on file with the Ministry as of the end of 1977. In areas of 
high well densities, such as in the vicinity of the urban areas of Aurora and 
Newmarket, some wells have been omitted from the map. A generally low density 
of wells is found in the northern parts of the basin. 

Most wells in the basin are drilled or bored in overburden and usually satisfy 
domestic water-supply demands. Large-capacity wells generally serve municipal 
demands for the urban centres of Aurora, Newmarket, Schomberg, Bradford, 
Mount Albert, Sharon, Holland Landing and Keswick. Although bedrock is 
generally not a good aquifer anywhere in the basin, some wells have been drilled 
to bedrock and obtain small quantities of water close to the bedrock-overburden 
contact. 
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GEOLOGICAL AND GEOPHYSICAL WELL LOGS 
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• Split spoon sample 
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LOG 
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Fine sand, silt, clay 



Fine sand 
Silty clay till 



Fine sand 

Clay 
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Clayey sand till 
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• Split spoon sample 
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Fine sand, silt, clay 



520 
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• Split spoon sample 



NOTES 



Five test holes were drilled by the Ministry of the Environment during the months 
of June, July and August of 1977. Only one of the holes (14052) did not reach 
bedrock. The logs are presented here to illustrate the lithology of overburden 
materials at representative points in the study area. 



TEST HOLE 
NUMBER 



GENERAL 
LOCATION 



SURFACE 

ELEVATION 

(ft) 



DEPTH 
(ft) 



14052 NearBelhaven 800 

14053 Near Mount Albert 925 

1 4054 Near Queensville 775 

14055 Near Happy Valley 925 
14466 Near Deerhurst 950 



216 
350 
240 
530 
514 



Test Hole 14466 



-160 
436 



GEOLOGIC LOG 



Depth 
(feet) 



SINGLE POINT NATURAL GAMMA 
RESISTIVITY LOG LOG 

50 ohms .0025 mr/hr 
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Fine sand, silt, clay 




Medium sand 


I ■■■■ 


Silt, clay 




Silty clay till 


M 


Silt, clay 




Fine sand 


te 


Sandy clay till 
Layers of silt. 




'i 1-?. 


Silty sand 




400 








» : ° V.* 


440 
494 


Silty sand tilt 


*.-£** 


Silty clay till 




Sand, gravel 



Zero Natural 
Gamma Radiation < 




~T 



• Split spoon sample 



METRIC CONVERSION FACTORS 



1 inch 
1 foot 



2.540 centimetres 
0.3048 metres 
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NITRATE 



1 

ch:h. e 



Scale 1 : 200 000 
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1 2 
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Kilometres 

LEGEND 

Well in overburden less than 50 feet deep 
Well in overburden more than 50 feet deep 

Well in bedrock 

Nitrate concentration in mg/L; red values 
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NITRATE IN GROUND WATER, 1978 







Depth of 


Nitrate 


Specific 


Sample 


Data 


Well 


asN 


Conductance 


Number 


Sampled 


(It) 


(mg/L) 


(umhns) 


Overbu 


rden Wells Less Than 50 Feet Deep 




N 1 


26/09/78 


20 


3.0 


550 


N 2 


26/09/78 


38 


5.0 


750 


N 3 


26/09/78 


40 


1.0 


680 


N 4 


27/09/78 


22 


<0.1 


820 


N 5 


27/09/78 


25 


1.0 


550 


N 6 


27/09/78 


14 


6.9 


560 


N 7 


27/09/78 


30 


2.0 


610 


N 8 


27/09/78 


40 


50. 


1500 


N 9 


02/10/78 


35 


1.0 


575 


N10 


02/10/78 


40 


2.0 


780 


N11 


02/10/78 


30 


3.0 


625 


N12 


02/10/78 


25 


<0.1 


750 


N13 


02/10/78 


24 


<0.1 


1760 


N14 


06/10/78 


14 


26. 


550 


N15 


06/10/78 


— 


24. 


1250 


N16 


06/10/78 


30 


25. 


700 


N17 


06/10/78 


23 


23. 


600 


N18 


06/10/78 


35 


21. 


450 


N19 


06/10/78 


— 


19. 


350 


N20 


06/10/78 


30 


18. 


425 


N21 


06/10/78 


— 


26. 


750 


237 


22/09/78 


43 


17. 


980 


318 


22/09/78 


33 


15. 


1425 


5307 


26/09/78 


48 


18. 


850 


9252 


22/09/78 


28 


17. 


980 


10122 


27/09/78 


34 


1.0 


850 


10548 


26/09/78 


20 


3.1 


610 


12193 


02/10/78 


47 


31. 


850 


12272 


02/10/78 


41 


1.0 


500 


Overburden Wells M 


ore Than 50 Feet Deep 




N22 


22/09/78 


55 


17. 


940 


N23 


22/09/78 


160 


<0.1 


382 


N24 


22/09/78 


60 


<0.1 


380 


N25 


22/09/78 


125 


<0.1 


400 


N26 


22/09/78 


— 


13. 


— 


N27 


22/09/78 


163 


9.0 


— 


N2I 


22/09/78 


170 


9.0 


- 


N29 


22/09/78 


80 


6.0 


— 


N30 


26/09/78 


60 


12. 


380 


N31 


26/09/78 


60 


1.0 


2300 


N32 


26/09/78 


55 


3.9 


860 


N33 


27/09/78 


256 


<0.1 


365 


N34 


27/09/78 


50 


2.0 


550 


N35 


27/09/78 


50 


<0.1 


1025 


N36 


27/09/78 


97 


<0.1 


430 


N37 


02/10/78 


— 


<0.1 


500 


N38 


02/10/78 


— 


5.0 


720 


N39 


02/10/78 


80 


<0.1 


326 


N40 


03/10/78 


180 


21. 


350 


N41 


06/10/78 


125 


30. 


250 


N42 


06/10/78 


135 


29. 


325 


N43 


06/10/78 


140 


27. 


375 


N44 


06/10/78 


90 


23. 


450 


N45 


06/10/78 


100 


25. 


350 


N46 


06/10/78 


75 


25. 


980 


N47 


06/10/78 


185 


24. 


550 


N48 


06/10/78 


110 


22. 


580 


424 


03/10/78 


87 


19. 


400 


8980 


08/10/78 


104 


27. 


1300 


9076 


02/10/78 


75 


4.0 


480 


12936 


27/09/78 


212 


5.0 


300 


12996 


03/10/78 


164 


20. 


350 


13248 


02/10/78 


65 


<0.1 


450 




NOTES 



Nitrate concentrations were determined in 60 samples taken in a 
synoptic survey of general ground-water quality in 1977 and 1978. 
Subsequently, 62 additional samples were taken in 1978 and analyzed 
only for nitrate and specific conductance in order to define areas of high 
nitrate levels. Nitrate levels in over 30% of the total of 122 samples 
exceeded the drinking water criteria of 10 mg/L as N. 

High concentrations of nitrates occurred in two areas of the basin; in the 
Black River basin north and east of Newmarket, and along the height of 
land north and west of Bradford. In the area north and east of Newmarket, 
high nitrate levels were common in both shallow and deep wells. In the 
Bradford area, high concentrations were found almost exclusively in 
shallow wells. The reasons for any of the high concentrations have not 
been investigated; however; most are likely attributable to agricultural 
activity carried out in the two areas. 



INORGANIC CHEMICALS, 1977-1978 
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Overburden Wells Less Than 

237 23/06/77 43 


50 Feet Dee 

7.5 


P 

30 


1.7 


147 


34 


325 


68 


92 


17. 


<0.1 


0.15 


266 


447 


672 


950 


1691 


23/06/77 


25 


8.2 


19 


0.8 


99 


18 


321 


14 


51 


6.5 


<0.1 


0.10 


263 


323 


449 


635 


2058 


22/06/77 


24 


8.3 


38 


0.7 


42 


13 


205 


51 


5 


<0.1 


0.2 


0.30 


168 


183 


323 


457 


2658 


22/06/77 


20 


7.9 


19 


0.9 


66 


26 


303 


19 


35 


<0.1 


0.3 


<0.10 


248 


272 


382 


510 


4761 


maim 


40 


8.0 


22 


1.2 


138 


15 


372 


5B 


60 


5.4 


0.1 


0.10 


305 


404 


622 


890 


5262 


28/06/77 


32 


7.6 


6 


5.1 


86 


20 


282 


13 


39 


8.9 


0.1 


0.10 


231 


296 


407 


578 


5282 


08/08/78 


32 


7.3 


22 


1.9 


128 


30 


359 


35 


84 


14. 


0,1 


<0.05 


294 


444 


750 


840 


8321 


28/06/77 


28 


8.0 


2 


0.9 


B3 


11 


265 


8 


28 


1.6 


0.1 


<0.10 


217 


253 


323 


471 


8414 


28/07/77 


25 


7.5 


20 


1.3 


108 


12 


321 


20 


43 


9.1 


0.1 


< 0.10 


263 


317 


448 


680 


3210 


27/07/77 


37 


7.5 


3 


0.7 


75 


10 


177 


40 


36 


<0.1 


0.1 


0.75 


145 


228 


345 


465 


9300 


24/06/77 


22 


7.8 


5 


1.4 


99 


15 


357 


4 


22 


<0.1 


0.1 


0.15 


293 


310 


324 


560 


10563 


08/08/76 


16 


7.0 


10 


3.6 


181 


14 


432 


25 


43 


29. 


0.1 


0.11 


354 


524 


860 


960 


10564 


08/08/78 


27 


7.5 


4 


1.1 


134 


12 


310 


12 


79 


9.6 


0.1 


<0.05 


254 


384 


545 


690 


11210 


23/06/77 


43 


8.4 


4 


1.2 


102 


18 


295 


18 


26 


11. 


0.1 


<0.10 


242 


330 


428 


605 


G1 


24/06/77 


26 


7.2 


19 


5.5 


169 


1!) 


416 


47 


96 


6.7 


0.1 


<0.10 


343 


484 


689 


965 


G2 


24/06/77 


30 


7.4 


16 


0.9 


147 


13 


372 


52 


49 


5.7 


0.1 


0.15 


305 


423 


571 


840 


G3 


24/06/77 


40 


8.2 


17 


1.9 


112 


17 


383 


20 


33 


1.8 


0.1 


<0.10 


314 


352 


371 


670 


G4 


24/06/77 


30 


7.6 


27 


2.6 


102 


13 


294 


54 


30 


5.8 


o.; 


0.15 


241 


307 


414 


700 


G5 


28/06/77 


40 


8.6 


20 


1.9 


122 


34 


344 


43 


96 


15. 


0.1 


<0.10 


282 


444 


628 


897 


Overburden WellsMore Than 

217 23/06/77 125 


50 Feet Dee 

8.2 


P 

15 


1.9 


123 


41 


312 


56 


77 


29. 


0.1 


<0.10 


256 


478 


665 


940 


217 


11/08/78 


125 


7.6 


11 


2.0 


90 


37 


316 


31 


69 


13. 


0.1 


0.30 


259 


378 


540 


720 


308 


27/07/77 


74 


7.5 


8 


1.2 


132 


37 


238 


88 


31 


46. 


0.1 


0.10 


195 


480 


825 


980 


308 


10/08/78 


74 


7.4 


5 


1.4 


117 


35 


320 


31 


20 


37. 


<0.1 


0.60 


262 


434 


735 


740 


361 


24/06/77 


111 


6.6 


7 


78. 


94 


26 


392 


9 


95 


4.0 


0.1 


0.10 


321 


340 


570 


842 


460 


27/07/77 


348 


7.7 


4 


1.0 


.4.1 


15 


203 


<1 


10 


0.1 


0.1 


0.10 


166 


172 


211 


325 


558 


23/06/77 


99 


7.8 


2 


0.9 


68 


15 


281 


2 


6 


<0.1 


0.1 


0.45 


230 


230 


295 


417 


2145 


22/06/77 


107 


8.3 


19 


1.2 


39 


21 


271 


4 


4 


<0.1 


0.2 


0.30 


222 


183 


278 


393 


2299 


08/08/78 


109 


7.6 


4 


1.3 


72 


26 


316 


<1 


33 


0.1 


0.1 


3.70 


259 


284 


390 


510 


2308 


22/06/77 


198 


8.6 


3 


1.0 


58 


14 


244 


1 


8 


<0.1 


0.1 


0.65 


200 


202 


260 


368 


2637 


22/06/77 


217 


8.2 


20 


1.1 


41 


19 


268 


5 


2 


<0.1 


0.2 


0.10 


220 


180 


274 


387 


2641 


22/06/77 


145 


8.3 


21 


0.8 


34 


20 


256 


4 


21 


<0.1 


<0.1 


<0.10 


210 


167 


263 


372 


2672 


22/06/77 


242 


7.4 


60 


0.8 


90 


20 


309 


86 


4 


<0.1 


0.2 


0.75 


253 


307 


562 


795 


4091 


22/06/77 


65 


7.8 


30 


1.3 


42 


19 


238 


10 


4 


<0.1 


0.3 


0.10 


244 


183 


318 


450 


5125 


22/06/77 


136 


8.3 


15 


1.2 


115 


16 


333 


26 


50 


7.7 


0.1 


0.25 


273 


356 


485 


685 


5132 


28/07/77 


215 


7.9 


13 


1.7 


39 


24 


267 


2 


1 


<0.1 


0.2 


0.60 


219 


196 


254 


390 


5140 


22/06/77 


106 


8.0 


11 


1.0 


46 


24 


288 


2 


4 


<0.1 


0.2 


0.50 


236 


212 


289 


409 


5179 


28/07/77 


106 


79 


109 


1.5 


35 


21 


342 


88 


3 


<0.1 


0.4 


1.00 


280 


172 


482 


800 


7442 


23/06/77 


186 


8.2 


6 


0.8 


49 


19 


246 


1 


9 


<0.1 


0.1 


0.25 


202 


202 


265 


375 


7499 


23/06/77 


125 


8.4 


2 


1.1 


66 


16 


271 


2 


14 


<0.1 


0.1 


8.00 


222 


232 


296 


419 


8090 


23/06/77 


145 


8.4 


3 


0.9 


82 


13 


277 


6 


21 


2.2 


<0.1 


0.15 


227 


259 


331 


468 


8246 


27/07/77 


140 


7.8 


3 


1.6 


74 


13 


278 


1 


26 


<0.1 


0.1 


0.20 


22S 


238 


291 


460 


8724 


23/06/77 


240 


8.4 


2B 


1.0 


28 


16 


237 


? 


3 


<0.1 


0.3 


0.45 


194 


137 


241 


341 


8725 


23/06/77 


93 


8.3 


6 


1.0 


44 


18 


231 


1 


10 


<0.1 


0.1 


0.10 


189 


185 


250 


354 


8880 


28/07/77 


237 


7.6 


9 


2.0 


80 


12 


261 


10 


40 


. <0.1 


0.1 


0.20 


214 


249 


318 


495 


9902 


22/06/77 


60 


7.8 


31 


2.5 


29 


22 


275 


8 


3 


<0.1 


0.3 


0.25 


225 


164 


288 


407 


10510 


24/06/77 


115 


7.0 


44 


1.4 


141 


7 


345 


100 


31 


5.4 


0.1 


1.00 


283 


380 


641 


908 


10560 


08/08/78 


50 


7.9 


4 


1.5 


69 


18 


251 


2 


4? 


0.5 


0.1 


<0.50 


206 


24G 


290 


445 


10593 


27/07/77 


68 


7.4 


4 


1.0 


59 


15 


261 


1 


10 


<0.1 


0.1 


(1.55 


214 


28/ 


267 


410 


10760 


23/06/77 


56 


7.5 


30 


1.3 


147 


19 


346 


63 


93 


9.5 


<0.1 


0.10 


284 


447 


654 


925 


11430 


08/08/78 


132 


7.6 


4 


2.1 


63 


25 


3I8 


2 


52 


0.2 


0.1 


<0,50 


261 


310 


460 


550 


G6 


22/06/77 


- 


8.3 


9 


1.5 


50 


22 


279 


9 


2 


<0.1 


0.2 


0.30 


229 


216 


294 


416 


G7 


23/06/77 


63 


7.8 


4 


0.8 


82 


16 


277 


13 


31 


<0.1 


<0.1 


0.16 


227 


272 


349 


493 


G8 


23/06/77 


54 


8.2 


5 


1.0 


82 


15 


272 


15 


35 


0.3 


<0.1 


0.20 


223 


268 


354 


500 


G9 


23/06/77 


64 


8.4 


<1 


II. 3 


61 


4 


178 


3 


17 


1.3 


<0.1 


0.10 


146 


169 


221 


312 


G10 


10/08/78 


- 


7.3 


16 


1.0 


133 


17 


257 


47 


55 


4.3 


0.1 


0.116 


211 


400 


570 


685 


Bedrock Wells 

2666 10/08/78 


349 


7.9 


45 


1.3 


24 


11 


351 


33 


2 


<0.1 


0.2 


0.20 


288 


104 


300 


370 


4106 


10/08/78 


497 


7.8 


14 


1.1 


73 


24 


245 


19 


55 


3.B 


0.1 


0.10 


201 


282 


475 


630 


4861 


24/06/77 


150 


8.5 


66 


1.5 


21 


11 


124 


100 


1 


<0.1 


0.3 


<0.10 


111 2 


96 


284 


505 


10334 


10/08/78 


280 


7.7 


36 


1.7 


9II 


19 


190 


56 


35 


0.5 


0.1 


<0.50 


156 


304 


636 


660 


12891 


24/06/77 


305 


8.6 


69 


1.1 


9 


3 


176 


25 


2 


<0.1 


0.5 


0.20 


144 


33 


225 


348 



TOTAL DISSOLVED SOLIDS 



Scale 1:200 OOO 

4 6 



1 

HHH 



LEGEND 

Well in overburden less than 50 feet deep 
Well in overburden more than 50 feet deep 

Well in bedrock 

Total dissolved solids concentration in mg/L. 
red values exceed MOE drinking water criterion 
of 500 mg/L. 




NOTES 



Ground water in the basin is moderately mineralized. The total dissolved 
solids (TDS) content of samples ranged from 211 to 860 mg / L. The mean 
value is 424 mg/L, High TDS values are notable near the village of Sharon 
and north and west of Bradford. 



SUMMARY OF GROUND-WATER QUALITY, 1977-1978 



SUBSTANCE 



UNIT 



RANGE OF VALUES 



Inarganic Chemicals 

Bicarbonate (HCO3) 
Calcium (Ca) 
Chloride (CI) 
Fluoride (F) 
Magnesium (Mg) 
Nitrate (N) 
PH 

Potassium (K) 
Sodium (Na) 
Sulphate (SO4) 
Total Alkalinity 

(CaC0 3 ) 
Total Dissolved 

Solids (TDS) 
Total Hardness 

(CaC0 3 ) 
Total Iron (Fe) 
Organic Compounds 
PCBs 

Pesticides 
Metals 
Arsenic (As) 
Barium (Ba) 
Cadmium (Cd) 
Lead (Pb) 
Mercury (Hg) 
Selenium (Se) 
Silver (Ag) 
Zinc (Zn) 
Bacteria 
Total Coliform 
Fecal Coliform 
Fecal Streptococci 



Overburden Well 
<50 feet deep 



Overburden Well 
> 50 feet deep 



Bedrock Well 



mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 

mg/L 

mg/L 

mg/L 
mg/L 



mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

COUNT 

per 100 ml 

per 100 ml 

per 100 ml 



177-432 

42-181 

4-68 

0.1-0.3 

10-34 

0.1-50 

7.0-8.6 

0.7-5.5 

2-38 

5-96 

145-354 

323-860 

183-524 
0.05-0.75 



178-392 
28-147 

1-100 
0.1-0.4 

4-41 
0.1-46 
7.0-8.6 
0.3-78 

1-109 

1-95 

146-321 

211-825 

137-480 
0.10-8.0 

not detected 
not detected 

< 0.001 
0.07-0.15 

< 0.006 
<0.03 
<0.03 

< 0.001 
<0.01 

< 0.02-0.25 

< 2-324 

<2or <4 

<2-24 



124-351 

9-90 

19-100 

0.1-0.5 

3-24 

0.1-3.8 

7.7-8.6 

1.1-1.7 

14-69 

1-55 

102-288 

225-535 

33-304 
0.10-0.5 



DRINKING WATER OBJECTIVES 

Drinking water shall not contain impurities in concentrations that 
may be hazardous to the health of the consumers. The following 
criteria are applied by the Ministry of the Environment in assessing 
the suitability of water for public water supplies in the Province of 
Ontario. The inorganic chemical and bacterial substances shown 
below should not be present in a water supply in excess of the listed 
concentration where, in the judgement of the Ministry other more 
suitable supplies are or can be made available. The presence of the 
trace metal substances in excess of the concentrations listed below 
constitute grounds for the rejection of the supply. 



SUBSTANCE 


CONCENTRATION 




mg/L 


Inorganic Chemicals 




Chloride (CI) 


250.0 


Fluoride (F) 


1.2 


Iron (Fe) 


0.3 


Nitrate (N) 


10.0 


Sulphate (S0 4 ) 


250.0 


Total Dissolved Solids (TDS) 


500.0 


Bacteria 




Total Coliform 


Nil 


Fecal Coliform 


Nil 


Fecal Streptococci 


Nil 


Trace Metals 




Arsenic (As) 


0.05 


Barium (Ba) 


1.0 


Cadmium (Cd) 


0.01 


Lead (Pb) 


0.05 


Selenium (Se) 


0.01 


Silver (Ag) 


0.05 


Zinc (Zn) 


5.0 



MAJOR-ION CHEMISTRY 



LEGEND 



Well in overburden less 
than 50 feet deep 

Well in overburden more 
than 50 feet deep 



Well in bedrock 



Note: All values expressed in percent 
equivalents per million (epm). 

Ground water in the basin is 
predominately of a calcium 
bicarbonate type. 




BACTERIAL QUALITY, 1977 





DATE 




COUNT/1 00ml 




SAMPLE 


FECAL 


FECAL 


TOTAL 


NUMBER 


SAMPLED 


COLIFORM 


STREPTOCOCCI 


COLIFORM 


237 


23/06/77 


<4 


<2 


<2 


308 


27/06/77 


<2 


<2 


<2 


460 


27/06/77 


<2 


<2 


<2 


2145 


23/06/77 


<2 


<2 


324 


2637 


23/06/77 


<2 


<2 


<2 


2658 


23/06/77 


<2 


<2 


<2 


5282 


28/06/77 


<2 


<2 


26 


8321 


28/06/77 


<4 


<2 


<2 


8414 


27/06/77 


<2 


<2 


17 


8880 


27/06/77 


<2 


<2 


<2 


9210 


27/06/77 


<2 


<2 


<2 


9300 


23/06/77 


<2 


<2 


18 


11210 


23/06/77 


<2 


<2 


<2 


G2 


23/06/77 


<2 


<2 


26 


G3 


23/06/77 


<2 


24 


4 


G4 


23/06/77 


<2 


<2 


36 


G5 


28/06/77 


<2 


22 


20 


N11 


23/06/77 


<2 


<2 


<2 



NOTES 



Eighteen samples were taken in the basin in 1977 to determine the 
presence of three types of bacteria; fecal coliform, fecal streptococci, and 
total coliform. 

Bacteria counts in 10 of the 18 samples were below detection limits; 
the detection limits for these analyses varied from 2 to 4 counts per 1 00 
ml. In all samples taken, fecal coliform were below detection limits. In 2 
samples (G3 and G5) fecal streptococci counts were relatively high, a 
condition which usually indicates animal waste as the source of contami- 
nation Total coliform were found in 8 of the samples. 



TRACE METALS AND ORGANIC COMPOUNDS, 1977 



SAMPLE 


DATE 


















NUMBER 


SAMPLED 


ZINC 


BARIUM 


SELENIUM 


SILVER 


ARSENIC 


CADMIUM 


LEAD 


MERCURY 


Trace Metals 


















460 


27/07/77 


0.07 


0.09 


<0.001 


<0.01 


< 0.001 


< 0.005 


<0.03 


<0.03 


2641 


28/07/77 


<0.02 


0.11 


< 0.001 


<0.01 


< 0.001 


< 0.005 


<0.03 


<0.03 


4761 


27/07/77 


0.25 


0.11 


< 0.001 


<0.01 


< 0.001 


< 0.005 


<0.03 


<0.03 


5132 


28/07/77 


0.10 


0.12 


< 0.001 


<0.01 


< 0,001 


< 0.005 


<0.03 


<0.03 


8880 


28/07/77 


0.20 


0.15 


<0.001 


<0.01 


< 0.001 


< 0.005 


<0.03 


<0.03 


9943 


27/07/77 


0.10 


0.07 


< 0.001 


<0.01 


< 0.001 


< 0.005 


<0.03 


<0.03 


10563 


28/07/77 


0.22 


0.10 


< 0.001 


<0.01 


< 0.001 


< 0.005 


<0.03 


<0.03 


10593 


27/07/77 


<0.02 


0.07 


< 0.001 


<0.01 


< 0.001 


< 0.005 


<0.03 


<0.O3 



Note: All values are given in mg/L. 

Organic Compounds 

10 Samplesl 27-28/07/77 No forms of Pesticides* or PCBs were detected at these sample locations 

1 Samples taken from wells 2145, 2658, 5282, 8414, 14466, G1, G2, G3, G4, N11 



2|ncluding: Triazine Herbicides: Ametryne 
Atrazine 



Organochlorine 
Pesticides: 



Bladex 

Prometone 

Aldrin 

Cf-BHC 

P-BHC 

Qf-Chlordane 

JT-Chlordane 



Propazine 

Sencor 

Simazine 

ppDDE 
op DDT 
ppDDT 
Dieldrin 
Endrin 



Heptachlor 

Heptachlor- Epoxide 

Lindane 

Mirex 

Thiodan I 

NOTES 



Thiodan II 



METRIC CONVERSION FACTORS 



1 foot = 0.3048 metres 
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Samples for trace metals (arsenic, barium, cadmium, lead, mercury, 
selenium, silver, zinc) were taken at eight locations in the basin. Concen- 
trations of all trace metals, except zinc and barium, were below detection 
limits; all concentrations of zinc and barium were within permissible 
criteria for drinking water quality. 

The organic compounds of triazene herbicides, organochlorine pesti- 
cides and PCBs were below the detection limits for all 10 samples 
analyzed. 
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SITES OF CONCERN 
TO WATER RESOURCES MANAGEMENT 



Scale 1 : 200 000 

2 4 6 
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A 



<M> 
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Sanitary landfill site: Number refers to description in table 
'Sanitary Landfill Sites' 

Waste discharge point and type; SA - Sanitary sewage, ST - Storm 
sewage, IND- Industrial waste: Number refers to description in 
table 'Waste Discharges' 

Site of reported ground-water contamination and type: P - Petroleum 
products, S-Salt, A -Agriculture 

Site of reported ground-water level interference and type: 

M- Municipal withdrawal, P - Private withdrawal, I -Industrial withdrawal, 

D - Construction dewatering 




Site of reported surface-water quantity interference and type: 

W- Excessive withdrawal of stream water, D - Improper operation of a dam, 

C - Construction activity 

Area in which ground water from wells contains high nitrate levels 

Zone of potential streamflow reduction and stream-water quality improvement 



SANITARY LANDFILL SITES 



WASTE DISCHARGES 



NOTES 

Sites of concern to water resources management refer to locations where 
conditions of water or land use may affect the quantity or quality of water in the 
basin. Sanitary landfill sites and waste discharge points are routinely mapped as 
potential sites of concern, although no problems may be associated with these 
now or in the future. In a similar way, sites of past cases of surface- or 
ground-water quantity or quality interference have been located to indicate past 
problems. 

Three issues of water management in the basin are highlighted. First, high 
levels of nitrates in ground water have been reported in two areas in the basin. 
The reasons for the high levels have not been investigated but they are likely 
attributable to normal agricultural activities in these areas. 

Second, the York-Durham sewerage system will be completed by the mid- 
1980's, serving the towns of Aurora and Newmarket and eliminating the 
discharge from the existing sewage treatment plants into the East Branch of the 
Holland River. While providing increased servicing capacity and improving the 
water quality in the East Branch, Holland River downstream of these plants, the 
servicing will also result in the reduction of streamflows in the river. What effects 
the improved water quality and reduced flow will have on downstream uses are 
not known. 

Third, in the upstream areas of the basins the dominant surface-water quantity 
problem is the improper operation of a large number of dam-formed ponds 
which have been constructed in association with a trend to rural-estate residen- 
tial development. Such impoundments not only reduce low flows, often critically 
in summer, but can contribute to water quality impairment. 



Map 


Site 


Major 


Map 


Municipality/ 


Receiving 


Waste Source 


Discharge 


Reference 


Name 


Contributors 


Reference 


Community 


Body 


Treatment 


(1976) 


1 


York Sanitation 


Twp. of West Gwillimbury 


1 


Bradford 


Holland R. 


Industrial - treated 


-seasonal 






- Town of Bradford 


2 




Holland R. 


Sanitary-treated 


-continuous 3.6 mgri 






- population served: 1 0,000 


3 




Holland R. 


Storm- untreated 


-continuous 






- agricultural and domestic wastes 


















4 


Aurora 


East Branch. 


Sanitary-treated 


-continuous 


2 


York Sanitation 


Twp. of East Gwillimbury 






Holland R. 




3.00 mgd 






- population served: 9,000 


5 




East Branch, 


Storm -untreated 


-continuous 






- domestic waste (80%) 






Holland R. 










- 38 acres 


















6 


Newmarket 


East Branch. 


Sanitary -treated 


-continuous 


3 


Georgina Twp. Site # 1 


Twp. of Georgina/Sutton 






Holland R. 




3.00 mgd 






- population served: 1 2,250 


7 




East Branch. 


Storm -untreated 


-continuous 






- domestic waste (78%) 






Holland R. 










- 50 acres 


















8 


Sutton 


Black R. 


Sanitary -treated 


-continuous 0.16 mgd 


-'. 


King Township 


Twp. of King 
- population served: 5,500 


9 




Black R. 


Storm -untreated 


-continuous 






- domestic waste (90%) 


10 


Mount Albert 


Vivian Cr. 


Proposed 


-seasonal 






- 28 acres 








sanitary -treated 










11 




Vivian Cr. 


Storm - untreated 


-continuous 


5 


York Sanitation #4 


Town of Whitchurch-Stoutfville 
















-industrial waste (34%) 


12 


Schomberg 


Holland R. 


Storm -untreated 


-continuous 






- commercial and domestic 
















(50% combined) 


13 


East Gwillimbury 


East Branch. 


Industrial - treated 


-continuous 






- 1 85 acres 




Township 


Holland R. 












14 


King Township 


Holland R., 
Drainage Canal South 


Industrial- treated 


-seasonal 








15 


Holland Landing 


East Branch, 
Holland R. 


Sanitary -treated 


-seasonal 








16 




East Branch, 
Holland R. 


Storm -untreated 


-continuous 



SIGNIFICANT WATER USES 
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Municipal and industrial water supplies 

Municipal surface-water source 



O 



® 



® 



Municipal well 
Industrial well 



Number beside municipal source refers to the the description 
in the table 'Municipal Water Supply Systems, 1 977' 



Irrigation water supplies 

Direct surface-water source 



O 



© 



Well 



Use designations: G -Golf course irrigation, M - Market garden 
irrigation, T -Turf or sod irrigation 

Holland Marsh: Area of intensive irrigation of market garden crops; 
more than 10 million gallons of water per day is 
authorized for use by over 80 irrigators 

Recreational water supplies 

D Recreational pond formed by a dam 




{*- 



MUNICIPAL WATER SUPPLY SYSTEMS, 1977 



NOTES 

The inventory of surface- and ground-water uses is based on information 
obtained from the Ministry of the Environment's Abatement and Permit to Take 
Water programs in the Central Region. Municipal and industrial abatement 
programs provide detailed information on specific water uses, while the Permit to 
Take Water program provides more general data on a broad range of uses. Under 
the Permit program most water withdrawals or impoundments of more than 
50,000 litres (10,000 gallons) per day are required to be authorized by the 
Ministry of the Environment. 

The estimated total water use in the basin, excluding irrigation, is 8 million 
gallons per day, of which 85% is from ground-water sources (MOE, 1961- 
1977). 

Irrigation during the summer months is extensive. Over 1 million gallons per 
day was authorized for withdrawal mainly from surface water sources during the 
1977 irrigation season. However, the actual amount used is not known. The 
permitted amount is distributed amongst the following user groups: 
Market Gardening 93% of total authorized amount 
Turf Sod Irrigation 3% of total authorized amount 

Golf Course Irrigation 4% of total authorized amount 

The most concentrated area of irrigation in Ontario is located in the Holland 
Marsh where market gardeners withdraw throughout the summer growing 
season (late May to September) from the Holland River and the north and south 
drainage canals. 

Close to 60%, of the basin population of 80,000 persons is served by 
municipal water supply systems, which delivered an average of 4.6 million 
gallons of water daily in 1977. Over 90 percent of daily municipal water 
pumpage in 1977 was withdrawn from ground-water sources. The remaining 
40% of the population is serviced by private systems at an estimated total 
withdrawal rate of 1.2 million gallons per day. Approximately 2.2 million gallons 
per day is withdrawn for industrial and commercial purposes. 

Recreational water use is most prevalent in the Oak Ridges Moraine area of the 
basin where impoundments of headwater streams for aesthetic, recreation and 
fire protection purposes are popular additions to rural "estates" 













AVERAGE 








Map 


Source 


MOE 


System 


DAILY PUMPAGE 


Maximum 




System 


Total 


Per 


Serviced 




Reference 




Well Number 


Capacity 




Capita 


Daily Pumpage 


Population 










(mgd) 


(mgd) 


fed) 


(mgd) 


(1977) 


Newmarket 


1 
2 

3 
4 


Yonge St. # 1 well 

Yonge St #2 well 

Sutton Road #9 well 

Mulock Side Road #13 well 


4203 \ 

4204 \ 
9134 \ 
14314 














5 


Davis Dr. #7 well 


4193 


^> 3.65 


1.87 


78 


2.48 


24,000 




6 


Ladyfield # 8 well 


10143 














7 


ScrigleySt. #10 well 


4179 / 














3 


Cotter St. #11 well 


4188 / 














3 


Water St # 1 2 well 


4198 / 












Aurora 


10 


Well # 1 


8523^^ 














11 


Well #2 


8524 


>3.74 


1.78 


12/ 


2.95 


13.900 




12 


Well #3 


8520^ 












Holland Landing 


13 


Well 


12655 "\ 




0.07 


56 


0.36 


1,250 




14 


Well 


14315 


> .504 


NA 


NA 


NA 


NA 


Sharon 


15 


Well 


229 --' 




0.01 


4(1 


0.03 


250 


Mount Albert 


16 


Well # 1 


14352 


.504 


NA 


NA 


NA 


NA 


Sutton 


17 


Lake Simcoe 




1.00 


0.26 


64 


0.48 


4.036 


Bradford 


18 
19 


Well # 1 
Well #2 


292 \ 
306 ^ 


V 












20 


Well #3 


5191 


>1.16 


0.52 


90 


1.04 


5,250 




21 


Well #4 


5192 s 


/ 












22 


Church St. #2 well 


9791 / 












Clark Rural 


















Water Supply 


23 


Well # 1 


10904' ■ 


-^ 0.23 


NA 


NA 


NA 


NA 


System (Keswick) 


24 


Well #2 


4250 --' 












Keswick 


25 
26 


Well # 1 
Well #2 


4616 

4617 -— 


>> NA 


NA 


NA 


NA 


NA 


Schomberg 


27 
28-30* 


Well #2 


9066 


0.22 


0.06 


73 


0.12 


825 


Totals 




27 wells 






4.29 


94 


6.98 


45,475 






Lake Simcoe 






0.26 


64 


0.48 


4,036 






All sources 






4.55 




7.46 


49,511 



NA - Data not available 

"1 980 Update: As of September 1 980, the following wells were in production at Newmarket: 4203, 4204, 41 93, 91 34, 41 88, 1 431 4 
as well as two new wells # 14 Sutton Road (Map Ref. 28) and # 1 5 Yonge Street North (Map Ref. 29), rated at 400 
and 500 gpm respectively. All other wells are out of service. Also, a fourth production well has been added at Aurora 
as Aurora #4 well (MOE well log 15114). This well is located between Aurora wells 2 and 3 (Map Ref. 30) and is rated 
at 1200 gpm. 



METRIC CONVERSION FACTORS 



WATER MANAGEMENT ISSUES 



The availability of ground water for future development, the poor quality of 
surface and ground waters locally, and the effects of the elimination of STP 
discharges into the East Branch, Holland River at Aurora and Newmarket are 
major water management issues in the Holland and Black river basins. 

Ground water in the Holland and Black river basins adequately supports water 
supplies for both private domestic and large municipal and industrial water 
systems. To date, except for localized water-level interference situations, there 
have been no apparent problems in supplying all large-capacity water demands 
from ground-water sources. Most municipalities in the basin rely on ground 
water for community systems and future planning indicates continued interest in 
further development of ground water. 

Most aquifer complexes in the basin are capable of moderate to high water 
yields, and one area of the basin is heavily committed to high-capacity wells, 
most of which draw water from deep aquifers. This area is in the vicinity of the 
towns of Aurora and Newmarket. These two communities make up the high 
growth area in the basin, where the future development of ground water for 
municipal supplies is considered desirable. In connection with these municipal- 
ities, the Regional Municipality of York plans to develop new wells in the 
currently producing well fields before 1985, and after 1985 new supplies may 
be required from more remote areas where further ground-water exploration will 
be necessary. In order to determine the trends and effects of current pumping on 
water levels in the producing aquifers, an observation well network in the area is 
desirable. Data from this network will provide the necessary insight into actual 
impacts of current withdrawals from the existing aquifers and the necessity for 
future exploration before the existing supplies are depleted. 

Othersmall communities in the basin will continue to rely on ground water. Its 
protection and proper utilization cannot be overestimated in the context of water 
management in this basin. This report provides a general overview of the 
availability of ground water, and in-depth hydrogeologic investigations should be 
undertaken to determine the adequacy of ground water for communal water 
supplies at specific locations. 

The Oak Ridges Moraine has sometimes been referred to in its entirety as a 
"recharge" area. However, as much of the moraine is covered by relatively thick, 
poorly permeable tills, infiltration of precipitation in the till areas is usually slight 
and consequently these areas do not provide significant recharge to ground 
water. This topic is addressed in greater detail in the Duffins Creek-Rouge River 
ground-water report (Sibuletal., 1977). 



Ground water in the basin is variable in quality, generally very hard, and highly 
mineralized. Total dissolved solids, iron and bacterial contents often exceed MOE 
drinking water objectives, as do nitrate levels in some areas. 

Surface water in the basin shows large fluctuations in quality from year to year. 
Annual trends are not readily apparent. Generally, the Holland River and the East 
Branch of the Holland River show relatively poorer quality than the Black River. 
Specific parameters that exceed MOE Provincial Objectives at some locations are 
total and fecal coliform, fecal streptococci, iron, total dissolved solids and colour. 
A significant water management goal for the Holland and Black rivers is 
maintaining and enhancing water quality in order to ensure the availability of 
surface water for a wide range of possible future uses. 

Methods of improving surface-water quality should include discouraging the 
construction of on-stream ponds, especially in headwater areas, and improving 
controls on agricultural runoff. On-stream, usually dam-formed ponds have a 
direct effect on water temperatures and increased aquatic growth. Such effects 
contribute to impaired water quality at the site as well as downstream. In 
addition, during low-flow periods, improper operation of dams can further 
reduce outflow, thus limiting surface-water usage in the downstream areas. 
These problems can often be reduced or eliminated by the construction of 
off-steam or connected ponds. Agricultural runoff, which seems to contribute to 
high bacterial and nutrient levels at many locations in the study area, should be 
contained as much as possible in line with Ministry of Agriculture guidelines. 

High bacterial levels in the surface water, notably downstream of Aurora and 
Newmarket, can be attributed to sewage treatment plants (STP) and private 
sewage system discharges. STP inputs from Aurora and Newmarket will be 
eliminated by 1985 as the two sewage treatment plants will be connected to the 
Central York Sewage Servicing System. 

The elimination of the Aurora and Newmarket STP discharges will improve 
surface-water quality in the downstream reach of the East Branch, Holland River. 
At the same time, it is estimated that elimination of the STP discharges will result 
in about a 15% reduction in the mean annual discharge in the East Branch, 
Holland River at the Holland Landing streamflow gauge. Also, monthly flows 
may be reduced by up to 44% during summer months. While the exact effects of 
this reduction are not known, it is anticipated that if any problems arise they will 
likely relate mainly to in-place aesthetic and recreational interests. 



1 inch 

1 foot 

1 gallon 

1 cubic foot per second 



= 2.540 centimetres 

= 0.3048 metres 

= 4.546 litres 

■ 28.32 litres per second 
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